S,

- RECEIVED

LAW OFFICES
GOLDBERG, GODLES, WIENER & WRIGHT [APRZ 8 1994
1229 NINETEENTH STREET, N.W.
WASHINGTON, D.C. 20038 FEDERAL COMMUNCATIONS COMMIBSIOH
HENRY GOLDBERG EX PARTE OR LATE FILED omnz(grmm) i TARY
JOSEPH A. GODLES TELECOPIER:
JONATHAN L. WIENER (202) 429-4912
HENRIETTA WRIGHT
MARY J. DENT
DANIEL S. GOLDBERG
THOMAS G. GHERARDI, P.C.
COUNSEL April 28, 1994
Docy,
Mr. William F. Caton ETF LE COPYOH/G
Acting Secretary VAL
Federal Communications Commission
1919 M Street, N.W., Room 222

Washington, D.C. 20554

Re: GEN Docket No. 90-314
Ex Parte Presentation

Dear Mr. Caton:
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this docket.
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High schosi students uese

hor own pet shop, ancther an
interior “plentsseping”
servies. They also uee the
oompuler 10 oreate & resume
and write both cover and
follow-up letters for their job
eearch.

Preparing Students
for the Workforce

Why use computers 10 prepare students for the workieree?

The SCANS Report notes that the personal computer “has reconfigured the worid of
work s has perhaps no other inveation since electricity or the assembly line” and points
out that students need “enshiing” sieille—basic sidlls, thinking skils, and functional skills in
the aress of systems, personal jatersctions, information, resources, and technology—to
prepare for today’s work force.

Vocationally-oriented education programs teach subjects today that didn't exist a few

yesrs ago. Desitop publishing, electronic spreadsheets, word processing, and CAD-CAM
mdmwmwuland

Cholcss, Careorware, belps studonis axpiore
of occupanions maiched 10 thetr interests

and educational progrom.

bridge the |
students’ everyday lives and the incressingly technological environment of the workplace.
The computer is central 30 both worlds; it needs to become 2 central part of the schools’
vocationally-oriented progsams, t00. Peopie entering most occupations must have basic

skeills in using compuser apglication programs. Computers need to be part of systematic

plans to address the transition between school and work.

What the ressarch seys
Canwmlnbmmmmd)ehﬂcmmededtopumwmdsumedm
vocations] education in the worldorce.!
In addition to heiping students develop competendies in basic skills, the experience
of using technology helps prepare them to use the contemporary tools of the workplace.!

Eftectiveness Renorts



Preparing Students for
the Workforce

mwumewmm
content,” such as electronics, CAD, or agricultural science, help produce significant gains
in mathematics compesencies.’

Writing instruction using word processing improves the students’ quality of writing as
well as their attitudes towaed writing. ¢

Chtations 10r resserch results:

1Dees, A. (1990). Basic sidlis go high wech. Vocational Education Journal, 65(1), 30-33.
imel, S. (1992). Compuser-ansimed insaruction in vocational educadon. Columbus, Ohio: ERIC
Clearinghouse on Adulk, Career, and Vocasional Education. (ED 347 327)

3Copa, GH., & Copa, PI. (1092). Voassional education. In Marvin C. Akin, (Ed.), Encyclopadia
of Bducasional Ressarch (Skash Bdilon). New York: Macmillan,

‘Scheamn, R M. (1991). The effiects of using word processing equipment in writing instruction.
Business Education Forum, 26, 7-11.

Things to reed:

Association for Supervision and Curvicalum Development. (1952) Education for employment

(special issuc). Educational Leadersbip, €(6).

gmlzgu&um,ad. (1992). How I use computers in. . . Vocational Education Journal,
0), 2525

Barbara Malpiedi Kirby (1992). On the cucting edge: A review of state-of-the-art instructional
rachnology. Vocational Educstion fournal, 67(3), 32:33; 53.

V. Wayne Kiemin (1993). Mubimedia and business education. Business Educasion Forum, 26, 27-30.
N. L McCasiin & Robert M. Torves (1990). Personal computers—More than calculators and word
memwm 25

Rutherford, Brian (1992). Using the Macinsosh computing environment to move from industrial
to sechnology education. Schaol Shep/Tech Directions, February, 20-21.

Emest Savage (1993). Technology education: Meeting the needs of 2 complex society.
NASSP Bulletin, 77(554), 41-53.

Plases to oal or vielt:

Phil Jones, Assistant Principal, Lake Highlands High School, 9449 Church Road, Daltas, TX 75238,
214/5534220

Ken Matheson, Superinsendent, Mendocino Unified Schao! District, P.O. Box 1154,
Mendocino, CA 95460, 707/937-5868

Seeve Simms, Technology Teacher, West Junior High, 1309 Holly Drive, Richardson, TX 75080,
214/4705359

© 1994 Apple Compuer, lnc. Appie, the Apple logn, and Maciososh arc rademarks of Apple Compiner, Inc.. repistered
in the U.S.A. and other counerics. Permigsion to reproduce Jor nonprofie use is gransed, WMM-M



“High School Science

Why use computers In selence instruction?

To reach the National Bducational Goals for the Year 2000, students must master
scieneific problem-solving shills. And there is no berter way to dmbpmemof
these slaills than through the use of sschnology to solve ""Eﬁm
focuses on 1 classroom envisonment that is rich in opportunities
uuwmmmmwwm
offers an sbundance of insesdisciplinary, ud—woddpmblansforstudmmoudde anddm
shifts the responaibilicy for learning to the student.

mmkmmlmmxs

What the research says:
demmkmdtobwluowhnuﬂyhedmewﬂnutmpum
gresser achievement gaing are sean and sttitudes toward science improve.!
Seudents leam more eficiendy when they can watch the science event and its real-time

graphic representation simulaneously. for graphing aid
students’ understanding of science M“ﬁmmmgemmdmmc

physical graph.?
Computerized simulstion expands classroom inquiry and improves leaming. Working
with simulations encoursges the students to think hypothetically and
Wﬂhmafo ‘ ° 1o use complex
Learning-dissbled students computer simulations score tly higher
m&mwmzm%m%mm-mmm mfoimuon

and problem-solving skills,¢

Effectiveness Reports



High School Science

When working with complx sadels, ssudents using the compuner seem shie 10 grasp
adqumnsdﬂ:ﬁmwﬂ;ismdmmﬁnhecommmmm

to another’
wwﬁwhmmmmdsdmamdmmm
spend more time in active scientiic inquiry ¢

Chistions for ressareh results:
{1svele, DX & Good, R (2988). The ssmwe and use of prediction skills in 8 biclogical compuser

simpneion. fournal of Ressarch in Stience Teacking, 2(5), 335-360.

3Demsell, M. (1967). The efisc: of seslaime lboeatory graphing on lesrning graphic represenations of

distance and velodity. foswnal qf Resmeveh in Science Teaching, 24(4), 385-395. Also, see Linn, Marcia

C. Lapwman, J.W. & Nachmiss, R (W87). Cogmitive congequences of microcompuser-based lshoratories:

Graphing shills deveiopment. Comsemporary Bducasions! Psychology, 12, 244-253.

*Minaz, R (1993). Compusasisad simwiasion a5 an inquity wol. School Science and Matbematics,

93(2), 76-80. Also, sce Rivass, R and Vodkell, E. (1987). Computer simulations 10 stimulate scientific

peoblem salving. fournal of Aesssrch in Science Toaching, 24(5), 403415,

‘w] Camine, D., & Gosson, R (1988). Teaching problem-solving through computer
American Educasionsl Ressarch Journal, 25(1), 72-86.

*um EB, etal. (1908). ‘!hmc!ddumm:ppmdsmmmdm

activisies. Bducationsl Tesuing Sesvice Ruport. (ED 305 928) Also, see Mandinach, EB. (1998). The

cagreiive gffects of simulation spfwere and systems thinking and learning and achieve-

mowst. Paper presented s the American Research Association Convention.

‘Shove, LS., et al. (1992). Learning fhactals by “doing science™: Applying cogaitive apprenticeship
Mmamﬁnndmmmm bweractive Loarning Envivonments, 2(3&4), 205-226.

Things to read:

Leslie Biver (1992). Multimedia scisnce programs: Moving science education beyond the textbook.
Techwology and Learning, 12(6), 1633.

Randolf Tabiss (1952). Math and science education for African-American youth: A cusriculum chal-
lenge. NASSP Bulistin, P6(346), €2-55.

Ronsld Aust (1991). Computer networking strasegies for building collaborstion among science
educasors. (ED 347 058)

John Lefaron & Rebeccs Warshawsky (1991). Satellite teleconferencing between Massachusetts and
Germany. Educational Leadersbip, 48(7), 61-64.

Pases to oall or vielt:

Jim Negworthy, Physics Teacher, John Math Teacher, Lee's Summit High School,
400 Bast Blue Parkway, Lee's Sumanit, MO 64063, 816/524-7151

Ken Schaobrich, Science Departraert Chairperson, Clarence Senior High School,

9625 Main Street, Clarence, NY 14031, 716/759-8311

Gene Nelson, Science Teacher, Bulisrd High School, 5445 North Palm, Fresno, CA 93704,
200/441-3966

Mike Froning, Faculty Chair, Alsbama School of Fine Arts, 700 18th Street North, Bimingham AL
35203, 205/328-3143

© 1994 Apple Computer, lnc. Apple, the Appic d Macintosh are rrademarks of Computer, Inc., registered
in the U.S.A. and other countries. mbmhm“mkuﬁmm:mm»m




seemeow. | High School Writing

halt the pepulation Is poor

and the other half is wealthy.

‘Using this imaginery olty ae

beokground, students create Why use computers fer high school writing inetruction?

charasters, deveiop a piot, At the secondary scheol level, writing connects all subjects. Writing in the subject
and write short stories. aress heips students improve their ritical thinking, which, for sny course, means restruc-

turing idess, expressing them, snd sruly understanding them. This process involves 2
studen in 2 colisbesstion that incudes him or herself, other writers, and the teacher.
The writing process secuises motivation. Teachers find the compuser the ideal tool to
wmmunwmmmmmm
aress. The computer tuems the high school classroom into 2 leaming envirorsnent where
communication is scossaible. Writing—writing for 2 real
increases the motivation of low
achievers and is readily accom-
mm

ClarksWorks, from Cleris Quponation, lets sudemss  Processing to wrise, there is a

combing grapbics with produce professional.  Significant improwement in their
looking reports e attitude toward self, teachers, and

writing.
writers banefix from participation in telecommunications-based writing

projects in which they are insinsically modvesed in 3 real communications environment ?

Utban LEP students improve their writing by using word processing (and become
more positve about school and sbout writing). Support from word precessing includes:
mmwmm the length
of assigned writing, overcoming fasr of errors, and encoursging student ks

mamm«umammmemmmm
increase in revisions, fewer mistalses, and more correction of them. And when word

Mmsm&hﬁ%mmmﬁmmsﬁﬁmmm
level than those not using a word processor.!.
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High School Writing

Seudies show significant pesformance diffierences between scudants using compucers
and those writing asssys by Maad. Stedents who use computers receive higher perfor-
mance scores and higher. geades on their essays. Computer esseys contaln fewer punctus-
tion errors, and have 2 grester average sentence length and a greater number of complex
sentences’

Chations for researeh results:

Kurth, Rk (1987). Using wand processing 10 enhance revision strategies during student writing
activitles. Educasional Teckwalegy, 27(1), 13-19.

3Spmilding, C. & Lake, D. (1991-1992). Inscractive effiects of computer network and student
characaeristics on students’ weliing sad colisborating. Cited in Riel, M. (1992). Approaching the
sudy of networks. The Companer Teacher, 19(4), 79, S2.

S8iver, N.W. & Repa, T). (1993). The effoct of ward processing on the quality of wriing and
seif esscem of secondury schoel English-es-a-second-language students: Writing without
cengure. journal of Bducasional Compening Ressarch, 9(2), 265-283.
‘%am.mmmmmmm. Educational Research,
$Robingon-Staveley, K. & Coaper, J. (1990). The use of computers for writing: effects on an
English composition dlass. Josrnal of Bducational Research, 6(1), 4148.

Things to read:
R.G. Erickson (1999). Revision for the restless: Peer editing for Macintash.
* The Compuser Teacher, 17(1), $4-55.

Peggy Anderson (1993). Conmecting with “the real world.” Momentum, 72-73.

Sessh Schyire (1993). The compuer, the class and the English teacher. English Taachers'
Journal, 46, 21.23.

Places 10 ocall or vielt:
mﬁmmwmwm 360 Jenkins Road, Tyrone, GA 30250,

Clsron Hanefeld, Technology Coordinator, East Allen County Schools, 1000 Prospect Avenue,
New Haven, IN 46774, 219493-3761

@ 1994 Applc Compurer, Inc. Apple, the Agpie sad Macinsesh sre trademarks of Computer, Inc., registered
in the U.S.A. and other countrics. Mn:mbmp:mum.mmmtum.
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|Management and

Administration

Why use computer-bated menagement tools?
Principals and other sthool administracors have enormous responsibilisies to commu-

nicate with teschers, scudants, and parents; find and anslyze informstion; menage peopie;

Canmmmw qudonso&m , desktop publishing, and

computer databases are all components of technology that make a achool administrator
more effective in accomplishing his

’ or her everyday tasks. For instance,
local telephone lines allow meet-
ings, and conferences
t0 be held over 2 network, diminat-
ing the need for tavel and tme
away from school. Hectronic mail
sllows for communicating with seaff
and parents, removing the bound-
aries of time and place. And
povaﬂduhoppﬂmg '

with 's Mac School
varisly of xtys with Chanaary's

mmmm

Providing compusers aad printers (and training) 0 all teachers and school administrs-
toes, for at home or in school use, increases both administrative productivity and feelings
ofprduduulum

Principals using technology for administrative purposes in their schools report an
wmwmmymmoﬁmmmlmdmeMwwbemmm
productive using word processing.’

Principals who leam sbout both sdministrative and educational applications of
technology feel more confident in desling with staff requests and purchase decisions.’

Establishing 2 “homework hodine” using telecommunications increased homework

Effectiveness Reports



Management and
Administration

time by wo hours/audent/meck—and srudents continued getting schoolwork from the
sywem during the summer. !
Bementary seschers providad with laptop compurers tend to incresse their use of the
compuners for sdministrative applications, especislly record keeping and gading *
Teachers with laptop compusers report significant pedagogical changes: incresses in
the smount of inquiry-orieated instruction and project-based scuvities, increased colisbo-
ration with teachers, and more communication with students.¢

Chations for ressarch results:

‘Roclemen, S., J. & Wase, W. (1992). Productivity, professionalism, and empowerment.
Indisnepolis: indiana of Rducation.

2Cannings, T.R and Palin, L The compner as an administrative tool: A survey of 30 high
schoaks. In A, Bank and R (Bds.), Informaion systems and school improvement:
Invonting the future. New Yosk: Teachers College Press, 39-56.
Shocionen, S. and Slosn, KR. (1998). A program thae works: lndiana’s principals’ technology
leadership craining program. Indiasgpolls: Indisns Department of Education.
‘Mounein, L. (1992-1993). Duing hemework on a elecommunications network.

Journal of Educational Swwms, 21(2), 103-107.

SWeast, ].D., Parry, ]. snd Pewsgon, T. (1993). Empowering middie school teachers with portable
compueers. ERS Specorum, 11(3), 22-26.

$Mciillan, K and Hoaey, M. (1995). Year one of Project Puise: Pupils using lapeops in science and
English. Technical Report No. 26. New York: Center for Technology in Educstion. (ED 358 622)

Things to read:

Judy ). Hacris (1995). Compuser use in elementary schools: An update. Principal, 723), 50-51.
Thomas F. Kelly (1991). Efecaive schools and computers. Principal, 2003), 53-54.

Peter H. Lewis (1991). The Technology of Tomarrow. Principal, 71(2), 6-7.

Lynne Schrum (1992). What is distance education? Principdl, 71(3), 56-57.

K-12 computer networking, SRIC Review, 2(3) Winter 1993. (ED 355 940)

Den H, Wishnictsky (1991). Using electronic mail in an educational setting: Bioomington, IN:
Phi Delta Kapps Fasthack, 16.

Places 10 cali or viekt:
Tom Petersen, Library Media Supervisor, Sioux Palls Public Schools, 1116 West Ninth Street, Sioux
Falls, SD 57104, 605/331-7951 )
Martha Lyle, Principal, L.D. McArthur Elementary, 330 East Ten Mile Road, Pensacola, FL 32534,
904/484-5115

Bileen Steele, K-12 Computer Coordinator, Lafayerte School Corporation, 2300 Cason Streer,
Lafayenie, IN 47904, 317/449-3230

Ken Matheson, Superintendent, Mendocino Unifled School District, P.O. Box 1154, Mendocino, CA
M| 707”37‘5“8

© 199 Appic Computer, Inc. Apple, the Apple Macintosh, and PowerBook are trademerks of Computer, Inc.,
mhmeu.s.n.mdoth«cmm, h&m@mbmmmim.pmmim '



History students uee
ocomputers, videodieos, and a
veriety of softwere to study
the Middie Ages. After viewing
14 dierent sasties on the

m-mm

expiors the Netlonw! Gallery of

Art videodiec to find art of the
seme period.

Middle School
Social Studies

Why use computers in teeshing soolel studies?

Social studies educasion should stimulate high levels of thinking and analysis.
Computers and other technologies provide powerful tools for leaming concepts, testing
genersiizations, solving preblems, snd processing information in order to male decisions.
Students can use the sechnalogy to brainstorm ideas, test hypotheses, outline their
thoughts, organize theic idess, and connect one ides to the next. With tachnology,
students can work together, sharing thoughts and resources as they collect dats, solve
problems, and develop new ideas. Scudents can use multimedis to creste exciting,
informative presentations that engage their cassmates.

Middie school studeats are motivated and challenged by computers and reisted
technologies. Schools can enhance these interests by providing new instructional
approaches that use the computer—rom simulations of historical events to “Whae-if”"
questions of national datsheses, from geogeaphy games to powerfisl research and presen-
tation tools. In the social studies, technology can help make connections to the real
mﬂ,mﬂdemastommmuofﬁmaﬁm,mdmuugemnmmm

What the reseerch aays:

The computer can be s powerful tool for the delivery of critical-thinking and prob-
lem-solving activities in the social sradies classroom. At the same time, the computer
offers the opportunity for successkul collsborative leaming.!

Computers help scudents organize and manipulate information and improve petfor-
mance in problem solving.*

Students can use computers to graph, help interpret information, and apply that
knowledge in social studies.*

Students using compusers in a history class demonstrated increased motivation and
recall and took less time to complete the unit.*

CRations for ressarch resuits:

*Repman, J. (1993). Collsbossive, compuser-based learning: Cognitive and affective outcomes.
Jowrnal of Educational

Cummm) 1418
Whie, C.S. (1967). Developing informasion-processing skills through structured activites withs -
compuseriaed Sle-managemen progeam. fournel of Rducational Compating Resarch, 3(3), 355375

.| ¥ackson, D., Berger, C. and Edwards, 8. ]. (1992). Computer-assisted thinking tools: Problem

solving {n graphical dsta analysis Journal of Educational Compusing Ressarch, §(1), 4367

Effectiveness Reports



Middle School
Social Studies

‘Yang Y.C., (1991-1992). The efiecss of media on motivation and content recall: Comparison of
compuret and print based inseruction. Journa! of Educarional Techmolagy Sysems, 20, 95-105.

Things to read:

Jemes Barth (1990). Methods of ingtruction in social studies education. Washington, D.C.:
University Press of America. ‘

Howard Budin, Robert Taylar & Disne Kendall (1987). Computers and social studies: Trends and
directions. The Social Snadies, 78(1), 7-12.

Michac W. Reed & Guendolym S. Roseabluth (1992). The effect of HyperCard pragramming on
inowledge construcrion and inserreisedness of humanities-based information. (ED 355 908)
Charles S. White (1991). Techaology and social srudies education: Potentials and 2 prognosis.
NASSP Bulletin, 75(531), 3341.

Julictee Avors (1993). Technology as 2 bridge. Educational Leadership, S0(7), 83-84.

Bruce Watson (1990). The wired classroom: American education goes on-line. Py Delsa Rappan,
72@), 109-112. |

Paula Kay Montgomery (1992). Incegrating Library, Media, Research, and Information Skills.

Phi Delia Kappan, 73(7), 529-532.

Timothy Tyler (1992). A Schoal with ks Own TV Station. Principal, 72(4), 51-52.

Places to call or vist:
Camille Barr, Principal, Brown Barge Middic School, 151 Bast Fairfield Drive, Pensacola, FL 32503,

Maty Anne Chacron, Principsl, Trickum Middle School, 948 Cole Drive, Lilbum, GA 30247-5498,
404/921-2705

Claron Hanefeld, Technology Coordinaror, East Allen County Schools, 1000 Prospect Avenue,
New Haven, IN 46774, 219/493-3761

© 1994 Apple Computer, lac. Apple, the and Maciatosh are trademarks of Cosapancr, Inc., registered
i the U.54 and other countries. mmzammmwxmum.m%uuhum




Middle School Science
and Mathematics

Why use computers for middie scheol sclence?

An inquiry appreach 10 middie school science and mathematics is strongly endorsed
by both NCTM and NSTA. In middie schools, students benefit from collsborstive learning
and the opportunity 1o explose and try out alternatives. They need content and processes
connected to the world sround them. The computer can plsy a vital role in making
science and mathematics real, dynemic, and engaging foc students.

Technology aliows for the “doing” of science, providing hands-on experiences for
students, There are 2 growing number of science learning opportunities on classroom
networks, as part of selecommuni-
cations services, snd in the form of
microcomputer-based laboratories.
Simulation software allows
students to interact with environ-
ments otherwise unavailsbie to
them,

lanovative software encour-
ages students 10 apply math skills
to real-world problems in order to

Math Connections: Algabes I, froms Sunburst/WINGS for  frameworks for thinking and
learning, iets stucenss work with on-screen “objects” problem solving. They can do real
thes displary variabies, functions, and grapbs. science, apply mathematics, and

Whet the resesrch seys:

Microcomputer-based lsborutory experiments improve the knowledge of science
comepumdpmmu and encourage the application of multiple modalities in authen-
tic science experiences.!

Using computers for performing graphing functions seems to aid students’ under-
sanding of science concepts and cemoves the drudgery of cresting the physical graph.?

Students who used computers 10 creste computational models of scientific processes
dealt with more complex problems than those without modeling software ?

Computer tools in science help students understand and magter high-leve! science
concepts, working through a progression of conceptual levels.*

Effectiveness Reports



Middle School Science
and Mathematics

Mﬂmwmhmmmmw
relationships and increase croativity. *

Students spend more time snalyzing and interpreting data when they use computers
in an integrated, problem-based curriculum ¢

Chations for resssrch results:

! Summers, M., Sclomon, ., Beven, R, Frost, A, Reynolds, H., Zimmerman, C., (1991). Can pupils
leam through their own movemen® A study of the use of 2 morion sensor interface. Physics
Bducasion, 26(6), 345-349. Also, see Sesin, ].S., Nachnias, R., and Priedler., Y. (1990). An expeti-
mental comparison of two solsnee abesatory environments: ndtiomlmdnimmmp\w
based. Journal of Educationsl Computing Resoarch. 6(2), 183-202.

2Mokros, ). & Tinker, RP. (1987). The impact of microcomputer-based labs on children’s ability
00 interpret graphs. Journal of Reasrch in Science Teaching, 24(4), 365-383. Also see, Linn, M. &
Songer, N.B. (1991). How do ssudests’ views of scence influence knowledge integration?
Journal of Ressarch in Science Teaching, 28(9), 761-T84.

Sniilier, R e al (1993). Educstionsl wols for compueationa! modelting. Compusers and Educa-
dom, 21(3), 205-261.

‘Linn, M. Songer, N.B., Lewig, L.L., & Ssaen, ). Using technology to 1each thermodynamics:
Achieving integraied underscanding. In D.L Ferguson (Ed), Aduanced techmolagies in the
aaching of matbemanics and scignge. Detlin: Springer-Verlag, in press. Also, see Bylon, B-S., &
Linn, M. (1991). Models and sstgraiion acsivities in science education: Designing intelligens
mgmm Norwood NJ Ablex Publishing Co.

$Niess, M. (1992). Winds of Change. The Computing Teacber, 19(6), 32-35.

Mewarech, Z. & Kramasskl, B. (1992). How and how much can cooperative logo environments
enhance creativity and social relationships? Legring and Instruction, 2, 259-274.

Things to reed:

John LeBaron & Rebeccs Warshewky (1991). Suiellite teleconferencing berween Massachusents
and Germany. BEducational Leadersbip, 48(7), 61-64.

Rendoif Tobias (1992). Math sad science education for African-American youth: A cusriculum
challenge. NASSP Bulletin, 76(346), 42-55. 4

J. McFaul (1991). JEdI project heips being school science down to earth. Compuder Digest, 6(7), 5.

C. L Anderson (1990). Scrmegies for ineroducing databases into science. Journal of Compuders in
Madbemanics and Science Taaching, 9(2), 11-22.

Jose Manuel Yuber, et al. The compuser 25 2 tool for cusriculum development in the dassroom.
Bducational Media international, 30(3) 1993,

Places 10 oall or vielt:
Ruthie Blankenbaker, Technolagy & Curriculum Coordinasor, Park Tudor School, 7200 North
College Avenue, indianapolis, IN 46240, 317/254-2716

Steve Simms, Technology Teacher, West Junior High, 1309 Holly Drive, Richardson, TX 75080,
214/470-5359

© 1984 Apple Computer, Inc. Appic, the Apple logo, and Macintosh sre trademarks of Apple Computer, Inc., registered
inthe U.S.A and other countries. anhmpﬂtmnmwmm-m




Middie seheol students create

dresesd 08 gods or

Middle School
Language Arts

Why use computers in languiage arte?

The best way to Jearn limguage is to creste it. A language arts classroom should be 2
woark center where studenss crasee professionsl-looking language productions, from
prose to poetry to plays. And they should work Jearning is
especially effective at the middie school level. Computer networks link writers with one
another, providing the real sudience adolescent leamers need, along with peer interac:
tion for revision and conferencing. Through the network, students share comments or
calishorate on the same docursent from computers in different places. Tdecommunica-
tions exvends the neework to others around the world. In these ways, technology fosters
expiortion and production with words and idess.

Reading is also an imporsant part of the middle school lsaguage arts curniculum.
Technology can support the development of comprehension sklls by posinig questions
and providing “story support.” Telecommunications and multimedia technologies
create functional language-iesming environments where reading sidlls are developed in
the context of accomplishing & task. Computer programs surround and support the act
of reading with sccess t0 hypereext, graphics, sound, music, animation, and video. Click
on a word and find out how i sounds, or what it means, in English or in Spanish. The
computer can even record s child’s oral reading and play it back for his own analysis.

Technology allows a fully integrated approach to the language arts.

What the reseerch saye:

Reviews of the research heve found that when word processing use is combined with
sn effective teaching model, students achieve at a higher level than those not using a
word processoc.!

Studies of revision on the word processor point to an increase in the frequency of
revision, fewer mistakes, and more corrections.! ‘ o

Remedial reading stucents using computer reading games to develop and reinforce
reading comprehension skills showed significant gains on reading achievement and
improved attitudes toward reading.’

When messured holistically, students using laptop computers to keep joumals, write
stories, and complete assignments in science and English ciasses showed marked im-
provement in their ability to communicate persuasively, organize ideas logically, and use a
beoad vocsbulary effactively.*

Students participating in writing activities over telecommunications show dramatic
improvements in writing quality and actitudes roward writing, and often improve their
reading comprehension and vocsbulary, as well ¢

Effectiveness Reports



Middle School
Language Arts

Middle achool students waing computers improve the quality of their weiting and
Mdemnbnma?s More experienced writers
improve their existing in creating namative.

Sndemslnmum'homdamdmm
ing CD-ROM, videodiscs, and companers to organize, plan, and collect infoemation and
mmmﬁdﬂnmdmzwmw”h
posicive self-image ¢

A computer-mansged spelling instruction program improved seventh-grade spelling
performance significandy.’

Chations for ressarch resuits;
'm&m).m-nmmamw.mm,
35(1), 49-65.

INwon, G. (1992). The inmgeation of compuner software with printed materials to enhance the
resding aldiis of middic scheal sradents. Nova University. (ED 350 560) Also, see Arvoyo, C.
(1992). What is the effect of csensive use of compaers on the reading achievement scores of
seventh grade studenes? (ED 353 544)

I)ichéllan, K & Honey, M. (1999). Year one of Project Pulse: Pupils using laptops in science and
English Technical Report No. 26. New York: Center for Technology in Education. (ED 358 822)
“Rial, M. (1990). Companer segliased cossmunication: A toal for reconnecting idds with soclery.
Inssvacsive Learning Bnsirosments, 1(4) 285-263. Also, see Riel, M. (1992). A fuactional analysis
of educasionsl telecompaning: A aase study of lcarning circles. Inveractive Learning Brciron-
menss, X1), 1519, and Zoai. $J. (1902). improving process writing skills of seventh grade at risk
students by increasing inscrest theough the use of the microcomputer, word processing software,
and wclecommunications wechanlogy. Nova University. (ED 350 564)

SMBiot, A. (1992). A microsnalysls of isarners’ responses bprwwpmuuby
she Writing Pariner. Paper prasawed st the annual conference of the American

Research Associstion, Sen Prancisco, CA. (ED 346 459)

*Persky, S. (1952). The Middic Scheol Technology Integration Project Overview, Newton, MA:
Bducationsl Developmens Corporadion.

TAssink, E. & van der Linden, ]. (1993). Computer controlied spelling instruction: A case study in
coursewarc design. Journal of Bducational Computing Research, 9(1), 17-28.

Things to read:
Mlqﬂomuy(n’z) mm:my Media, Research, and Information Skills.

P Deisa Kappan, 73(7) 526-
Timothy Tyler, (1992). Asd;odvmumrvm,m.apal. 72(4) 51-52.

Maces to call or viekt:
Claron Hanefeld, Technology Coordinator, East Allen Couaty Schoals, 1000 Prospect Avenue,
New Haven, IN 46774, 219/493-3761

Joel Odeck, Computer Cooedinator, Magnet School, 713 Ramsey Street, Nashville, TN
37206, 615/244-9261 New

© 195¢ Apple Computer, inc. Appic, the Apple logo, and Macintosh are trademarks of Apple Compuier, lac., registared
in the U.SA. and other countries. Mmmhmmkmwuwkmm.



in a kindergarten oless,

students oreate small books
on the somputer. One writing

projest that heipe students
recegnine

iottars invelves meking &
“phone book” that coliects
clasemates’ names and

Elementary School
Language Arts

Why use computers for language acquisition? :

The earliest wricers, kindergariners and ficst-graders, use language 10 tell stories and
Ulustrate them—wanting 10 communicae their own experiences and idess. When writing
or lissening to a story, or working on projects using peint or graphics programs, children
are also using spelling and vocabulary functionally. And as children use words, they begin

to read.

Children wrise frecly on the
word processor. Some resetrch-
ers find thet children's word
processing is more like speech
than other wriing, and children
choose to spend more time on
language soquisition in class-

Processor.

languege

Davideon's T Works 2 prevides
environment for writing, drewing and listening,

such as having students use computers to develop a newspaper
and other students, can dramasically improve language mechanics while, at the same
time, enhance artirudes toward writing and other language skills, -

What the resesrch saye:
Children quickly leam to use word processing software and often do better writing
than with pencil and paper.!
Using word processing results in fewer grammar, punctuation, and capitalization
Authentic writing with mrdccuv: of learning language mechanics
m way :
When combined with the use of telscommunications, such as a cooperstive development
profect, improvements show up on both holistic assessments and standardized tests.?
When children use s compuser to study spelling, they are more engaged and, as a
result, achieve higher spelling scores.*

Eftectiveness Reports



Elementary School
Language Arts

When teachers isarn about compueers, this new knowledge helps their ssudents’
writing improve, mainly because they give students more opportunity to wrike on the

computer.’

Chations for ressarch reaulte:

!johnsion, ). and Olson, K. (3989). The use of the computer as 2 wricing 00l in 2 kindergarsen
and first grade classroom. CIEL Pfloe Year Final Report, part 2. University of Nichigan and Appie
Compurer.

3Checver, M.S. (1967). IbﬂdﬁqamMou *Mdm
shills by the slemerniary snados. Docsoral dissertation, Northwestern University.

SNiel, M. (1969). The impact of compuners in dassrooms. Janddm-anm
Bducasion, 22, 180-190. Also, N, M. (1990). Compurer-mediated commualcation: A tool for
reconnecting kids with socicty. insenactive Lagrming Environments, 1(40), 255-263.

‘Machrshur, CA., Hownes, ).S., Malowf, DB, Herris, K. & Owings M., (1990). Computer instruction
with learning disshied scuden: Achiovameny, cogagement, and other factors that influence
achievemncent. Josrnal of Aducasional Computing Research, 6(3), 311-328.

SDespar, P.C. (1992). Nurturing the commmnication abilities of second grade students by using
notebook compusers 10 enhance the writing process. Nova University. (ED 351 700)

Things to read:
Susen Drenning & Lou Getz (1992). Compxer ease. Phi Delta Kappan, 73(6), 471472

Lism F. Heaney (1992). Children using language: Can computers help? Gifted Children interna-
Honal, 8(3), 146-50.

J. Henserscheide, L. Pott, K Russedl & . Tchang (1992). Using the computer as a reading portiolio.
Educational Leadershilp, 45(8), 73.

Paul McCanty (1992). Bringing the world into the classroom. Principal, 71(2), 8-10.

James L Thomas & Elsine A. Goldsmith (1992). A necessary partership: The early childhood
educstor and the school librarian. Pbi Delta Kappan, 73(7), 533-536.

Pisces to ocall or vieit:
Alice Lewandowshd, Fiest grade teacher, Solon Robinson School, wlemeSm Ceowm Point,

IN 46307, 219/663-2525

Liz Whitaker, Coordinasor Inserucsional Technology, Drachman Elementary School,

569 S. Convent Ave,, Tucson, AZ 85701, 602/798-2735

Sandy Andsews, Assistant Principal, Lake Wylic Elementary School, 13620 Erwin Road,
Charlorte, NC 28273, 704/343-3680

Cynthia Cavanagh, Coordinasor of Educational Technology, William Seach Elementary School,
770 Middie Street, Weymouth, MA 02188, 617/335-7589

© 1994 Apple Computer, Inc. le, the and Mscistosh are tradcmarks of Computar, Inc., registered
mmuumm«»»«:i"m-:-'::'mummu:sm p&mumm:sm



Elementary Science
and Mathematics

Why use computers for slementary science and methematics?

Chilldren lean by doing, aad the computer can play 2 vital role in maliing science and
mathematics dynamic and for wudents. Software designed for the alementary
grades can be used efiactivally 10 taach everything from colors and shapes to the most
complex acience and math shills. These build on a child's natural ten-
dency to play—focus on proliiem solving, rensoning, and communications.

In science, computers halp maise the subject matter real and accessible to children.
Using computer links to sletommunications networks, students in diferent parts of the
world can participate in projects in which they compaere the length of shadows cast by 2 one-
meser stick st diffaren latitudes or
calcuiste the Earth's circumierence.
In mathematics, students are encour-
aged to apply math shills to reals
world problems in order to gain 2
of the con-

SunburayWINGS
MWMMWM# in
simpie expertments.

What the ressarch seys:
Comwmlnlpmmofdlﬂ:ymmumsdmmwumdw
increase their logical thinking and problem-solving skills !
MMMMMmmmmwmwmfor
Telecommunications projects in science help students develop both specific science
concepts and global awareness while using computer tools.’
Students working to explore science concepts are effective and success-
ful when they use 2 local-ares network.¢

Effectiveness Reports



Elementary Science and
Mathematics

Children can use 2 compuar-based manipulative math environment that provides

mmmn-nmumnemws
Children using computers in mashemarics are more independent learners and prefer
learning on computers 10 learing wich worksheets or precision teaching ¢

Chiations for reasereh romille:

! Risowood, J). & Randy Glssbiens, R (1992). Expert systems and westher forecasing in the 4th
and Sch gnades. Journal of in Obildbood Education, 3(34), 325-333. Niso, Ziegher,
EW. & Terry, M. (2992). , compuser liseracy, and problam solving
smong gifked and talested scadonss,  Journal of Inaructional Medka, 19(1), 45-51.
2 Paillips, ]. & Soule, H. (1992). A cengparison of fourth graders’ achisvemens: Claswoom
CONPANIFS LOrSIS N0 CONPAY. proseated at the Midsouth Educationsl Resswrch Associs-
tion. (BD 354 8M); Clowse, AW. . Compurer-besed at-risk instructional mode!
mqmmmm §75¢; Clouse, R.VW. (1991-1992). Teaching
and Learning with compusers. mdmrmm 20(4), 261-302.

3 PMine, C. (1991). Resensch on the National Geographic Kids Nerwork. Osk Brook, IL: North
Ceneral Bducations! Laborasory.

‘Newman, D., atal (1989). Compusar mediation of collaborative science investigations.
Journal of Educasional Compuating Resesrch, 5(2), 151-166.

3 Cher, C. (1993). M*MMMM»M:
matbomasical explorasion. Newnon MA: Educational Development Cenger.

¢Vacc, NN. (1991-1992). A compasison of using a microcompuser, precision teaching, and
m&mmmm.wofwrmm

Things to reed:

Befan A, Botge & Ted S. Hageolbuing (1993). Taking word problems off the page. Educational
Laadership, 50(T), 36-36.

Paericia F. Campbell (1988). Microcomputers in the primary mathematics classroom.

The Arisbmetic Taacher, 35(6), 22-29.

wﬂwm Discovering perimeter and area with Logo. The Aritbmetic Teacher,
Blectronic Learning, Narch, 1993 lssue on technology and science liceracy.

Sarsh M. Buczin (1992). Incageasing sechanlogy into the classtoom: lessons from the project
CHILD expedience. Pbi Delsa Kappan, 74(6) 330-333.

Places to call or visht:

Marguerite Hart, Technology Coordinator, Metropolitan School District of Washington Township,
3001 East 79th Swreer, indianapolis, IN 46240, 317/226-4239

Keith Hanson, Science & Technology Resource Teacher, Frankdin Park Magnet Schoal, 2323 Ford
Sereet, Fort Myers, FL 33916, 813/332-1750

© 1994 Apple Computer, Inc. Apple, the and Macinsosh are trademarks Compureer, Ing., scgissered
in the U.S.A. and other countrics. inm:ohuhm“mnm%ﬂmtkm



== |High School

=== | Mathematics

sxampies they've created. Why use computers in high sshool mathemaetics instrustion?
. As 2 100! in mathematics classwooms, the computer heips students understand
sbetract concepts by making them visusl and manipulsble. Students can own compiex

study '
“intevesting” behavior, englave the conditions under which it occurs, analyze their
observations, and interpret their results. Students can do mathematics and be engaged in

NMMdde
Mathemaics notes, “The new
techaology hes changed the very
nagure of the problems impor-
tant to mathemnatics and the
Sapes methods mathematicians use o
The Geometer's Skeschpad from Key Curriculum Press investigate them.”

Whet the ressarch shows:
mmmmnmmmmmmm
s mathematicians and about meth in general, and show significant gains in peoblem-
m'mns:mmhmu' Studest exploration Jupports instruction that
increases students’ Mdmmm
Scudents who work in small groups on geometry problems showed improvement on
Wmmumm?puam they also received signifi-
andyhighermonmnh&ed aams,

Effectiveness Reports




High School Mathematics

Swdents using compusass for algsbrs did significandy beser on a tast of nowledge
than did s group teught by wadhional methods. The computer group slso setained more

of the information and scored signilicandy higher on messures of transfer to other areas
of mathematics. ¢

Chtations for research resulte:

1Punkhouser, C. (1995). The infinsnce of problem solving software in students’ stisades about

mashemarics. journal of Rasasech on Compasing in Education, 25(3), 339-346.

Haeaderson, R V. & Laadesman, EM. (1992). The inseractive videodisk system in the 20n¢ of

pronimal developmens: Acadamic mothation and leamning outcomes in pre-<calculug. Journel of
Aducational Compuating Resnorch, 21(3), 33-43. Also, see Chazan, D. (1968). Similarity: Bxploring
the understanding of 3 geometric concept. Sducaional Technology Censer Tecimical Repont

SMcCoy, LP. (1991) ?!agﬁisiggg
{&9!‘.3 tn Matbematics and Science Teaching, 10(3), 51

_ ‘Al Ghamdi, YA.S. (1987). The qfbativensss of using microcomputers in gg

[precedence conventions. Doctoral Dissertation, Florida State University.

Things to read:
Joel gc!iisa to the mathemstics diassroom.
Masbemavics Taacher, 81(8), 615622,

Sue lrown & Betre Bush (1992). Multimedia math. Tbe Compuser Teacher, 203), 57-58.
Mary Kim Prichard (1993). Mmhemmical keration through compuier programming.
The Masbematics Teacher, 85(2), 150-156.

Bobert L Mayes (1993). Compmer use in algebra: And now, the rest of the story. s
The Masbomatics Teacher, 86(7), 538-541.

M—x«qﬁigg.qggﬁﬁuﬁg.ggg.
)

Jandolf Tobias (1992). ;lggaqgg
A curriculum challenge. NASSP Ipaliotine, 726(346), 42

Seephen S, §Q§u§§§ @

Pleses 10 call or visit:
Jim Nagworthy, Physics g‘tlgg ﬂnwn:bn Summit High School,
400 Eat Blue Parkway, Lee's Sumenit, MO 64063, 816/524-7

‘:&8.3!9..!&&&:35.»8?&3?
Biomsingham, AL 35203, 205/8283143

Wapne Robinson, Principel, Sandy Creek High School, 360 Jenkdns Road, Tyrone, GA 3029,
4049692842

he o
Fﬂncu.r-.x_o._ﬁ.ng&a Eagfiﬁori.iu&at.gu
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~
Since its inception In 1985,
the Apple Classrooms of
Tomorrow (ACOT) project has
established partnerships with
schoot districts and researchers
across the United States.

in the 1980 ACOT research
report summarized here, Jane

L. David, Ph.D., discusses the
evolution of ACOT and suggests
findings thet might Infiuence

the success of other education-
business partnerships. To get
the complete report, see the
Information section at the end.~
of Hhic Sumeary .

Partnerships for Change

Evolution of ACOT Partnerships
ACOT began as an experiment abowt the
effects of computers on education, asking
the question: What happens o teaching
and leaming when every teacher, and
every student, has two computers—one at
school and one at home? To answer it,
Apple set up research partnerships with
several school districts.

The partnerships began as straightforward
relationships berween Apple and the
school districts. Apple provided equip-
ment and technical support, and the
districts supplied teachers and students
willing to experiment with technology,
repon on their experiences, and be avail-
able for study by Apple and Apple's con-
sultants. As the participants gained more
experience, the nature of the partnerships
changed, their number grew, and the
researchers’ initial assumptions

were revised.

Initially, for eample, Apple’s concepe of
technology access involved providing each
student with 2 computer ac home and &
school. But the realities of the classroom,
and the continual evolution of technology
have led ACOT staff to conclude that stu-
dents and teachers need different kinds
of technology for different purposes, and
that they ako need physical space for
using other materials.

ACOT staff also initially assumed that the
technology saturation, by itself, wouid
spur dramatic changes in classcoom prac-
tices. They found, however, that teachers
tended 10 incorporate technology into
their existing practices and styles. And
they realized that it would require a

fundamental culural change to transform
classrooms into environments where
teachers facilitate student leaming. As a
consequence, ACOT suaff provided new
opportunities for teacher leaming (with
on-site expert help and intensive summer
institutes) as well as opportunities for
collaboration (with other educators and
university researchers—in person and via
electronic maif).

Investments and Benefits

Both the school districts and Apple fund
technology and human resources, and
these investments yield considerable ben-
efits to both partners. For eample Apple
gets real-world laboratories in which 10
develop and test new knowledge about
teaching and learning. And the school
districts gain 2 cadre of teachers and stw-
dents who are becoming national expens
in teaching and leaming with cechnology.
The partners also benefit from the rich
experience of 2 joint venture that has a
strong commitment to strengthening
education.

In addition, observations of ACOT class-
rooms demonstrate that major change has
occurred at sites with several years' experi-
ence. The teachers and students are play-
ing different roles, and there is more
project work, more cooperative leaming,
more individualized attention, and more
intecdisciplinary activities.

Some impilcations for

Other Partnershipa

Because of the classroom context and the
research focus, the kinds of partnership
represented by the ACOT sites are differ-
ent from typical education-business

ACOT Report Summaries



Partnerships for Change

pannerships. However, the ACOT experi-

ence suggests some important conditions

that are necessary for the success of any
education-business partnership.

* Partnerships must be based on shared
goals and a frequently reaffirmed com-
mitment from all levels of the school
system.

* The business partner must demon-
steate that self-interest does not over-
ride the goals of the pannership.

* The district partner must provide the
conditions needed to nurture an ex-
perimental sening, and the openness
to apply the Jessons leamed.

ships created 10 affect teaching and
learning require extra time for teach-
ers—as well as intensive professional
development,

* Innovations must mesh with existing
organizational structures.

* Flexibility is key—for teachers to work
together, to change scheduies, to
experiment, and for all sides of the

partnership to leamn and adapt
continuously.

* Clear lines of communication
are critical.

geneed, provided that this publication is redited.

* Both partners must realize that parniner- -

A Word About

Communicating Findinge
Research and development—on teaching
and leaming, on what i takes to change
seaching practices, on uses of hardware
and software, 2nd on new forms of assess-
ment—is becoming moce important 10
school systems as efforts 1o restructure
break new ground. Very lictle research and
development occurs inside school sys-
tems, largely because there is no nancial
support, little flexibility 10 expesiment, and
no mechanism to jeamn from experience.
ACOT demonstrates that corpoestions, in
concert with educators, can make signifi-
cant contribution in this arena.

To ensure that 2 small experimenual effort
has implications beyond the classroom
walls, all parties must understand who
needs what kind of information, and what
form that information should take. With-
out extraordinary efforts on the part of
local educators, policy makers, business
partners, and researchers W communicate
the findings in an ongoing fashion, the
concept of research and development
will not take hold in school systems.

enmwm.nmummmumnmawm,u.w
n*us.x-ar.mmmmmmamm.umehmwh
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More Information

The complete report is part of the ACOT
Research Portfolio, a pachet that inchudes
five research reports, thres information
sheets, and a bibliograply. The packet
is avatlable for $7.00 (plus shipping,
bandling, and applicable 1axes) from
the Apple Sarting Line Program. Call
1300-825-2145 10 order by credit cavd or
Jor information about using a purchase
order. Request part sumber LOS28L1/A

You can also dounload the report from
Applelink. To find it, use the following
path: K-12 Education: Education
Resources: Apple Classrooms of
Tomorrow/Learning Technologies:
Research Reports.



Since Its inception in 1985, the
Appile Classrooms of Tomorrow
(ACOT) project has examined
the effects of iImmediate access
to technology on teaching

and learning.

In the ACOT research report
summarized here, Cathy
Ringetatf, Ph.D, and her
colleagues discuss how the
introduction of technology
served as a catalyst for Instruc-
tional change and led to major
role shifts for both teachers
and studenta. To get the com-
plete report, see the information
section at the end.

Trading Places: When Teachers

Utilize Student

rtise in

Technology-Intensive Classrooms

Background

In ACOT classrooms, teachers and stu-
dents have constant access to a wide vari-
ety of technologies, including computers,
printers, scanners, videodisc and video-
tape players, modems, CD-ROM drives,
and hundreds of software titles. Data
sources consisted of a variety of communi-
cations from 32 elementary and secondary
teachers in ACOT classrooms: weekly
reports sent via electronic mail, corre-
spondence berween sites, and bimonthly
audio apes on which the teachers
reflected about their experiences. Using
this self-report data, the researchers found
that, at first, the teachers continued 10 rely
on tradicional teaching strategies—despite
radical physical changes brought about

by the introduction of the technological
tools. Over time, however, the method

of classroom instruction shifted from

the traditional lecture-recitation-seatwork
mode to one that was heavily dependent
on student collaboration and peer
teaching.

This report provides an in-depth analysis
of one aspect of instructional change—the
willingness of teachers to relinquish their
role as expert and to take advantage of
student knowledge. The researchers ex-
amined how and why teachers began to
utilize student expertise, how the roles
of student experts expanded as teachers
recognized the benefits of peer interac-
tion, and how changes at the classroom
and institutional levels reinforced

teachers’ decisions to utilize student
expertise. Also, the report discusses the
need for changes in teachers’ and stu-
dents’ beliefs about their roles in the
chasscoom. The researchers found that,
as teachers experimented with new in-
structional strategies, they confronted
their previous belicfs about the role of
teacher and student.

This study differs from other investiga-
tions of peer colhaboration because it
focuses on the 1eachers’ experiences

and perspectives—rather than on student
outcomes, and because it discusses how
students went beyond peer teaching 10
share their expertise wich teachers, school
administrators, and family members. Also,
since the data cover 2 five-year peniod,
the report takes 2 long-term view of
teacher change.

Using Students’ Expertise

At the beginning of the project, teachers
and students faced the daunting prospect
of leaming how 10 use 2 mukitude of
technological tools. In addition, most
teachers felt uncomfortable with the fact
that they knew littie more than their stu-
dents about using the technology. Before
long, however, some students became
experts in using particular computer soft-
ware or hardware, and started providing
technical assistance 10 one another and 0
their teachers. Even fiest-graders offered
to teach their friends how to boot 2

disk or maneuver 2 mouse. At first,

ACOT Report Summaries



